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Regarding efficiency, it is sufficient to compare the converter
with the synchronous-motor-direct-current-generator set, since
the induction motor is usually less efficient than the syn-
chronous motor. The efficiency of stationary-transformers of
large size varies from 97 per cent, to 98 per cent., with an average
of 97.5 per cent. That of converters or of synchronous motors
varies between 91 per cent, and 95 per cent., with 93 per cent, as
average, and that of the direct-current generator between 90 per
cent, and 94 per cent., with 92 per cent, as average. Thus the
converter with its step-down transformers will give an average
efficiency of 90.7 per cent., a direct-current generator driven by
synchronous motor with step-down transformers an efficiency
of 83.4 per cent., without step-down transformers an efficiency of
85.6 per cent. Hence the converter is more efficient, and there-
fore is almost always preferred.

Mechanically the converter has the advantage that no transf er
of mechanical energy takes place, since the torque consumed by
the generation of the direct current and the torque produced by
the alternating current are applied at the same armature con-
ductors, while in a direct-current generator driven by a syn-
chronous motor the power has to be transmitted mechanically
through the shaft.
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83. In its structure the synchronous converter consists of
a closed-circuit armature, revolving in a direct-current excited
field, and connected to a segmental commutator as well as to
collector rings. Structurally it thus differs from a direct-
current machine by the addition of the collector rings, from,
certain (now very little used) forms of synchronous machines by*
the addition of the segmental commutator.

In consequence hereof, regarding types of armature winding
and of field windings, etc., the same rule applies to the converter-
as to all commutating machines, except that in the converter the
total number of armature coils with a series-wound armature,,
and the number of armature coils per pair of poles with a multiple-
wound armature, must be divisible by the number of phases,
and that multiple spiral and reentrant windings are difficult to
apply.

Regarding the wave shape of the alternating counter-gener-